Single_photon quantum cryptography  by unknown
III-Vs REVIEW THE ADVANCED SEMICONDUCTOR MAGAZINE VOL 16 - NO 6 - AUGUST 200324
Competitive & Complementary
The Canadian National
Research Council’s Institute
for Microstructural Sciences
(NRC-IMS) and MuAnalysis
have begun a research agree-
ment to jointly develop meth-
ods to detect semiconductor
anomalies using a new tech-
nique known as Dynamic
Electroluminescence Imaging
(DEI). The aim is to develop
commercial, practical applica-
tions of this technology to pin-
point minute errors in today’s
complex semiconductor
devices. DEI is a technique in
semiconductor analysis that
allows scientists to capture
and analyse images from
microscopic electronic devices
while these are operating.
NRC-IMS has recently devel-
oped an instrument to per-
form DEI that is currently the
only one of its kind in Canada.
The instrument has been
installed at MuAnalysis head-
quarters in Ottawa.
Dynamic
Electroluminescence
Imaging
Competitive &
Complementary
B
R
IE
FSProtein traps Researchers from the Universityof Tokyo in Japan have adapted a
tubular bacterial protein for tech-
nological applications by coaxing
it to combine with individual lumi-
nescent semiconductor nanopar-
ticles.  In bacteria, this chaper-
onin protein takes in and re-folds
denatured proteins in order to
return them to their original use-
ful shapes. Cadmium sulfite
nanoparticles emit light as long
as they are isolated from each
other; encasing the nanoparticles
in the protein keeps the  particles
apart. 
The biological fuel molecule ATP
releases the nanoparticles from
the protein tubes, freeing the par-
ticles to clump together, which
quenches the light. The protein-
nanoparticle combination could
be used to detect ATP, according to
the researchers who are working
on using the combination to detect
specific ATP concentrations. 
They are also working on coaxing
the protein to capture and release
organic molecules. This would
make the proteins good candi-
dates for drug carriers. The pro-
tein-nanoparticle combination
could be used in practical applica-
tions in three to five years,
according to the researchers
Display consolidates
Cambridge Display Technology
(CDT), the UK developer of light-
emitting polymers (LEPs), is con-
solidating its operations. CDT is
to close the plant it owns in
Oxford, UK and move the scien-
tists working there to its
Cambridge headquarters. The
firm is also relocating all of its
process development activities
to its Godmanchester facility,
which is located just outside
Cambridge.
The first full implementation of
a quantum cryptography proto-
col, using a stream of single
photon pulses generated by a
stable and efficient source
operating at room temperature
has been carried out.The single
photon pulses are emitted on
demand by a single nitrogen-
vacancy (NV) colour centre in
a diamond nanocrystal (deliver-
able 1.2).The quantum bit
error rate is less that 4.6 % and
the secure bit rate is
5800bits/s.The secret key has
been distributed over 50m in
free space. Using the published
criteria that warrant absolute
secrecy of the key against any
type of individual attacks, it has
been  shown that the overall
performances of the system
reaches a domain where single
photons have a measurable
advantage over an equivalent
system based on attenuated
light pulses. Collaboration is
required for further R&D or
venture capital/spin-off 
funding.
Contact Philippe Grangier:
Head of Quantum Optics,
Institut d'Optique.
Email:philippe.grangier@iota.u
-psud.fr 
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Flexible sensing circuit
By combining nano and micro
technologies, researchers have
fabricated three-dimensional
(3-D) flexible circuits, where
clusters of nanowires form the
vertical via connections.
The nanowires, embedded in
foils of polyimide plastic, are
interconnected with two litho-
graphically structured metallic
surface layers.As the wires are
defined by ion track technology
they are stochastically distrib-
uted with a uniform density in
macro-scale.They are highly par-
allel in well-defined directions
in the foil.The key structural
element is a junction, where
overlapping lateral interconnec-
tion lines on the surface inter-
sect with clusters of perpendi-
cular or tilted wires.
The demonstrated circuit struc-
ture is in essence a magnetic
field sensor, since the wires are
made of nickel, a magnetoresis-
tive material The essential fabri-
cation process comprises: ion
track generation by means of
heavy ion irradiation, selective
ion track etching, electrodeposi-
tion of nanowires, and double-
sided photolithography.
The polyimide, for use in flexi-
ble printed circuit boards, is for
the first time evaluated as a car-
rier for nanowires.
Chemical properties and 
stable temperature makes the
polyimide an appropriate mate-
rial for implementation of elec-
tronic circuitry by ion- and
photolithography.
Interconnected nanowire clus-
ters in polyimide for flexible
circuits & magnetic sensing
applications.  M. Lindeberg &
K. Hjort  Sensors & Actuators
A 2003, 105(2): 150–161
Beryllium nitride thin films, can-
didates for optoelectronic appli-
cations, have been grown by
pulsed laser deposition on sili-
con substrates. The films were
prepared by ablating a beryllium
foil in an N2 environment at sev-
eral pressures and substrate tem-
peratures. Real-time ellipsomet-
ric monitoring for the period of
deposition was carried out in
the 1.625 to 4.405 eV  photon-
energy range.
The films were characterised in
situ by electron spectroscopies
and ex situ by AFM and SEM.A
model for the growth of berylli-
um nitride was applied to repro-
duce the optical measurement
and concurrently, the refractive
index from the visible to the
near ultraviolet spectral region
was calculated.The estimated
optical bandgap 4.0-4.2eV corre-
lates closely with previously
published theoretical results.
G. Soto, R. Machorro, J.A. Díaz,
et al. Thin Solid Films 2003, 
434(1-2): 7–13
Pulsed growth
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